The strikingly large spin-spin correlation ANN observed in pp elastic scattering at plab = 2.5 GeV/c and 11.75 GeV/ c and the unexpected energy dependence of absorptive corrections to quasi-elastic proton-proton scattering in a nuclear target can be interpreted in terms of two J = L = S = 1, B = 2 resonance structures associated with the strange and charmed particle production thresholds, interfering with a perturbative QCD background. The results provide support for the "color transparency" phenomenon predicted in perturbative QCD away from resonances or heavy quark thresholds.
One of the most serious challenges to quantum chromodynamics is the behavior of the spin-spin correlation asymmetry ANN = &+$T%#j measured in large momentum transfer pp elastic scattering.' At Pl& = 11.75 GeV/c and 8,, = 7r/2, ANN rises to N SO%, corresponding to four times more probability for protons to scatter with their incident spins both normal to the scattering plane and parallel, rather than normal and opposite. Moreover, the data show a striking energy and angular dependence not expected from the slowly-changing perturbative QCD predictions. 2 The onset of this apparently new phenomenon3 at s N 23 GeV2 appears to signal new degrees of freedom or exotic components in the two-baryon system. In this letter we propose an explanation of (1) The structures in the pp + pp amplitude may be associated with the onset of strange and charmed thresholds. If this view is correct, large angle pp elastic scattering would have been virtually featureless for pl&, 2 5 GeV/c, had it not been for the onset of heavy flavor production. As a further illustration of the threshold effect, we also show the effect in ANN due to a narrow 3F3 pp resonance at ,/s = 2.17 GeV (pi& = 1.26 GeV/ c associated with the pA threshold.
)
The perturbative QCD analysis5 of exclusive amplitudes assumes that large momentum transfer exclusive scattering reactions are controlled by short distance quark-gluon subprocesses, and that corrections from quark masses and intrinsic transverse momenta can be ignored. The main predictions are fixed-angle scaling laws6 (with small corrections due to evolution of the distribution amplitudes, the running coupling constant, and pinch singularities), hadron-helicity conser-7 vation, and a novel phenomenon described below called "color transparency. .a
The power-law scaling quark-counting predictions for form factors, two-body elastic hadron-hadron scattering: and exclusive two-photon reactions lo are generally consistent with experiment at transverse momenta beyond a few GeV. In leading order in l/m, only the lowest particle-number "valence" Fock state wavefunction with all the quarks within an impact distance bl 5 l/m contributes to the high momentum transfer scattering amplitude in &CD. Such a Fock state component has a small color dipole moment and thus interacts only weakly with hadronic or nuclear matter'. This minimally interacting proton configuration can retain its small size as it propagates in the nucleus over a distance which grows with energy. Thus, unlike traditional Glauber theory, QCD predicts that large momentum transfer quasi-elastic reactions occurring in a nucleus suffer minimal initial and final state attenuation; i.e., one expects a volume rather than surface dependence in the nuclear number. This is the QCD "color transparency" prediction.
A test of color transparency in large momentum transfer quasi-elastic pp scattering at 0,, N 7r/2 has recently been carried out at BNL using several nuclear targets (C, Al, Pb)! . The attenuation at plab = 10 GeV/c in the various nuclear targets was observed to be in fact approximately half of that predicted by traditional Glauber theory. This appears to support the color transparency prediction.
However at plab = 12 GeV/c, normal attenuation was observed, in contradiction to the expectation from perturbative QCD that the transparency effect should become even more apparent! Our observation is that one can explain this surprising In any case, the structure at 5 GeV is highly inelastic: we find that its branching ratio to the proton-proton channel is BJ'P N 1.5%.
We now proceed to a description of the model. We have purposely attempted not to over-complicate the phenomenology; in particular, we have used the simplest The most striking test of the model is its prediction for the spin correlation 7 ANN shown in fig. 2(a) . The rise of ANN to N 60% at plab = 11.75 GeV/c is correctly reproduced by the high energy J=l resonance interfering with +( PQC 0).
The narrow peak which appears in the data of fig. 2 (a) corresponds to the onset of the pp + pA( 1232) channel which can be interpreted as a uuuuddqq resonant state.
Because of spin-color statistics one expects in this case a higher orbital momentum state, such as a pp 3F3 resonance. The model is also consistent with the recent high energy data point for ANN at plab = 18.5 GeV/c and p$ = 4.7 GeV2 (see fig.   2 (b)). Th e d t h a a s ow a dramatic decrease of ANN to zero or negative values. This is explained in our model by the destructive interference effects above the resonance region. The same effect accounts for the depression of ANN for plab M 6 GeV/c shown in fig. 2(a) . Th e comparison of the angular dependence of ANN with data at plab = 11.75 GeV/ c is shown in fig. 2(c) . The agreement with the data" for the longitudinal spin correlation ALL at the same plab is somewhat worse.
Our goal is this paper has not been a global fit to all the pp elastic scatter- [(Gww 2l 5914A8 Fig. 2c 
